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© A garment (20) and attachment system of the 
present invention include a pair of first attachment 
pads (42A,42B) attached to a first waist section (33) 
of a garment shell (22). Each first attachment pad 
(42A.42B) has a primary axis directed generally to- 
ward the nearest corner of the garment shell and 
forming an angle of from 25 to 45 degrees with the 
transverse axis of the garment shell (22). At least 
one second attachment pad (44A.44B) is attached to 
a second waist section (34) of the garment shell 
(22). A pair of strap members (40A.40B) each have 
forward and rearward end portions (53,54) with fas- 
teners (56) attached thereto. The fasteners (56) are 
releasably engageable with the attachment pads 
(42A,42B;44A,44B). In particular embodiments, the 
attachment pads (42A,42B;44A,44B) are formed of a 
loop material having a predetermined loop tip ori- 
entation. 
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The present invention relates generally to the 
field of garments with attachment systems. 

The present invention is intended for use with a 
wide variety of garments that are to be worn in the 
crotch region. Such garments may include dispos- 
able absorbent articles, underwear, bathing suits, 
athletic supporters, prosthetics, or other personal 
care or health care garments. With particular refer- 
ence to disposable absorbent articles, these arti- 
cles include such things as incontinence garments, 
disposable diapers, briefs, training pants, or the 
like. Disposable articles for the absorption and con- 
tainment of urine and other body exudates are 
generally unitary, preshaped or prefolded, and are 
comprised of a fluid pervious bodyside liner, a fluid 
impervious backing sheet, and an absorbent ma- 
terial disposed between the bodyside liner and the 
backing sheet. They generally include some type 
of attachment system for securing the garment to 
the body of the wearer. 

The types of attachment systems used on dis- 
posable absorbent articles has varied widely. In 
some systems, the front and back waist sections 
are directly attached to one another with a fastener. 
In other attachment systems, the front and back 
waist sections are connected via a strap or belt. 
For example, the garment suspension system de- 
scribed in U.S. Patent No. 4,315,508 to Bolick 
includes two elastic straps that are provided with 
buttons or other fastening means. The garment 
described in U.S. Patent No. 4,617,022 to Pigneul 
et al. includes a removable belt that may be at- 
tached to the garment with hook-and-loop type 
fasteners. 

There are several important characteristics for 
garments that are intended to be maintained in the 
crotch region by an attachment system. Initially, 
the garment needs to be somewhat adjustable to 
accommodate at least some range of body sizes. 
Secondly, the garment needs to be properly ori- 
ented on the wearer. And finally, the attachment 
system needs to remain securely fastened so that 
the garment remains adjusted for the particular size 
of the wearer and oriented properly on the wearer. 
As can be appreciated, these characteristics may 
be especially important for disposable absorbent 
articles, where a poorly fitting garment or an im- 
properly adjusted garment can result in leakage. 

Heretofore, garments and the attachment sys- 
tems therefor have not satisfactorily addressed all 
of these characteristics in a single product. For 
example, present attachment systems may provide 
adjustability but sacrifice the proper orientation on 
the body. Others may provide a mechanism for 
achieving a proper orientation but lack adjustability. 
Still other attachment systems that employ hook- 
and-loop fasteners often do not promote secure 
engagement of the fasteners. The present invention 



therefore provides an improved garment as defined 
in any one of independent claims 1, 8, 14, 18, or 
20. Further advantageous features, aspects and 
details of the invention are evident from the depen- 

5 dent claims, the description and the drawings. The 
claims are intended to be understood as a first 
non-limiting approach of defining the invention in 
general terms. 

The invention provides an improved attachment 

w system for maintaining a garment in the crotch 
region of a wearer. 

In response to the discussed drawbacks and 
problems encountered in the past, the invention 
provides a new garment with an attachment sys- 

75 tern. In one aspect, a garment according to this 
invention includes a garment shell having a first 
end, an opposite second end and longitudinal sides 
extending between the ends. Corners of the shell 
are formed at the intersections of the ends and the 

20 sides. The garment shell, which defines a longitudi- 
nal axis and a transverse axis, also has a first waist 
section adjacent the first end and a second waist 
section adjacent the second end. A pair of first 
attachment pads are attached to the first waist 

25 section. Each of the first attachment pads has a 
primary axis that is directed generally toward the 
nearest corner of the garment shell and forms an 
angle of from 25 to 45 degrees with the transverse 
axis of the garment shell. At least one second 

30 attachment pad is attached to the second waist 
section. The garment also includes a pair of strap 
members, with each strap member having a for- 
ward end portion and a rearward end portion. A 
fastener is attached to each of the forward and 

35 rearward end portions, with those attached to the 
forward end portions being releasably engageable 
with the first attachment pads, and those attached 
to the rearward end portions being releasably en- 
gageable with the second attachment pad. This 

40 aspect of the invention provides a garment which 
will be adjustable and properly oriented on the 
wearer. 

In particular embodiments described 
hereinafter, the first and second attachment pads 

45 are formed of a loop material having specific loop 
tip orientations and the fasteners are formed of a 
hook material. The loop tip orientation of the first 
attachment pads, for example, is desirably directed 
toward the first end and is perpendicular to the 

so primary axis that is directed generally toward the 
nearest corner. This aspect provides an attachment 
system with secure attachment of the hook-and- 
loop fasteners. 

In other embodiments, the garment includes a 

55 pair of second attachment pads attached to the 
second waist section. Each second attachment pad 
has a primary axis directed generally toward the 
nearest corner of the garment shell and forming an 
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angle of from 15 to 45 degrees with the transverse 
axis of the garment shell. Desirably, the angle 
formed between the primary axis of each second 
attachment pad and the transverse axis of the 
garment shell is less than the angle formed be- 
tween the primary axis of each first attachment pad 
and the transverse axis of the garment shell. The 
shape and angular positioning of the attachment 
pads prompt the wearer to attach the strap mem- 
bers in a manner that properly orients the garment 
on the wearer. As more fully explained hereinafter, 
attaching the strap members at the angles of the 
attachment pads causes the strap members to be 
positioned toward the hips of the wearer. 

In another aspect of the invention, a pair of first 
attachment pads are attached to the first waist 
section, with each of the first attachment pads 
having a longitudinal axis directed generally toward 
the nearest corner of the garment shell and forming 
an angle of from 25 to 45 degrees with the trans- 
verse axis of the garment shell. Each of the first 
attachment pads is formed of a loop material hav- 
ing a loop tip orientation perpendicular to the lon- 
gitudinal axis of each first attachment pad and 
directed toward the first end. A pair of second 
attachment pads are attached to the second waist 
section, with each of the second attachment pads 
being formed of a loop material having a loop tip 
orientation parallel to the longitudinal axis of the 
garment shell and directed toward the first end. In 
particular embodiments, the first and second at- 
tachment pads are attached to the garment shell 
with a plurality of parallel lines of adhesive. 

In a further embodiment of the invention, a 
garment includes a garment shell having a first 
end, a second end, longitudinal sides extending 
between the ends, corners at the intersections of 
the ends and the sides, a first waist section adja- 
cent the first end, and a second waist section 
adjacent the second end. The garment shell de- 
fines a longitudinal axis and a transverse axis. A 
pair of first hook patches are attached to the first 
waist section with each first hook patch having a 
longitudinal axis directed generally toward the near- 
est corner and forming an angle of from 25 to 45 
degrees with the transverse axis of the garment 
shell. A pair of second hook patches are attached 
to the second waist section. A pair of strap mem- 
bers, each having opposite faces with at least one 
face formed of a loop material, are releasably en- 
gageable with the first and second hook patches. 

In a still further embodiment of the invention, a 
garment includes a garment shell having a first 
end, a second end, longitudinal sides extending 
between the ends, a first waist section adjacent the 
first end, and a second waist section adjacent the 
second end. The garment shell, which defines a 
longitudinal axis and a transverse axis, includes a 



substantially liquid permeable bodyside liner, an 
absorbent core, and a substantially liquid imperme- 
able backing sheet attached to the bodyside liner 
and sandwiching the absorbent core therebetween. 

5 At least the bodyside liner and the backing sheet 
define a pair of first slots formed in the first waist 
section and a pair of second slots formed in the 
second waist section. Each first slot has a longitu- 
dinal axis intersecting the first end and the nearest 

70 longitudinal side, and forming an angle of from 25 
to 45 degrees with the longitudinal axis of the 
garment shell. Similarly, each second slot has a 
longitudinal axis intersecting the second end and 
the nearest longitudinal side, and forming an angle 

75 of from 15 to 45 degrees with the longitudinal axis 
of the garment shell. The garment also includes a 
pair of strap members, each having a looped face 
formed of a loop material, an opposite face, a 
forward end portion and a rearward end portion. A 

20 hook patch formed of a hook material is attached to 
each of the forward and rearward end portions and 
releasably engageable with the loop material of the 
looped face. 

Numerous features and advantages of the 

25 present invention will appear from the following 
description. In the description, reference is made to 
the accompanying drawings which illustrate pre- 
ferred embodiments of the invention. 

Fig. 1 is a perspective view of a disposable 

30 absorbent garment according to the present inven- 
tion. 

Fig. 2 is a plan view of a garment shell of the 
disposable absorbent garment shown in Fig. 1, with 
portions broken away for the purposes of illustra- 
35 tion. 

Fig. 3 is an enlarged view in section taken 
generally from the plane of the line 3-3 in Fig. 2. 

Fig. 4 is an enlarged view in section taken 
generally from the plane of the line 4-4 in Fig. 2. 
40 Fig. 5 is an enlarged view in section taken 

generally from the plane of the line 5-5 in Fig. 2. 

Fig. 6 is a plan view of a garment shell of an 
alternate embodiment of a disposable absorbent 
garment according to the present invention. 
45 Fig. 7 is a perspective view of another alternate 

embodiment of a disposable absorbent garment 
according to the present invention. 

Fig. 8 is a perspective view of a still further 
alternate embodiment of a disposable absorbent 
so garment according to the present invention. 

Fig. 9 is an enlarged view in section illustrating 
the attachment system of the disposable absorbent 
garment shown in Fig. 8, taken generally from the 
plane of the line 9-9 in Fig. 8. 
55 With reference to Figs. 1 and 2, a disposable 

absorbent garment 20 formed according to the 
present invention is shown for purposes of illustra- 
tion as an incontinence product for adults. The 
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invention may also be embodied in other types of 
garments, such as other disposable absorbent arti- 
cles, underwear, bathing suits, athletic supporters, 
prosthetics, or other personal care or health care 
garments. 

The disposable absorbent garment 20 gener- 
ally includes a garment shell 22 that is adapted to 
be used in conjunction with an attachment system. 
As shown, the shell 22 includes a substantially 
liquid impermeable backing sheet 24, a substan- 
tially liquid permeable bodyside liner 25, and an 
absorbent core 26 sandwiched between the back- 
ing sheet and the bodyside liner. The backing 
sheet 24 and bodyside liner 25 are preferably 
longer and wider than the absorbent core 26, so 
that the peripheries of the backing sheet and 
bodyside liner form margins which may be sealed 
together using ultrasonic bonds, adhesives, or oth- 
er suitable means. The absorbent core 26 may be 
attached to the backing sheet 24 and/or the 
bodyside liner 25 using ultrasonic bonds, adhe- 
sives, or other suitable means. The garment 20 
may also include additional components to assist in 
the acquisition, distribution and storage of waste 
material. For example, the garment 20 may include 
a transport layer, such as described in U.S. Patent 
No. 4,798,603 to Meyer et al., which is incor- 
porated herein by reference to the extent that it is 
consistent herewith. 

The garment shell 22 as shown is generally 
rectangular with a first or front end 28, an opposite 
second or back end 29, and longitudinal sides 30A 
and 30B extending between the front and back 
ends. Corners of the garment shell 22 are formed 
at the intersections of the ends 28 and 29 and the 
longitudinal sides 30A and 30B. The garment shell 
22 also includes a first or front waist section 33 
adjacent the front end 28 and an opposite second 
or back waist section 34 adjacent the back end 29. 
A crotch section 36 is located intermediate the 
front and back waist sections 33 and 34. When the 
garment shell 22 is placed on a wearer, the front 
waist section 33 is generally the portion of the 
garment located forward of the crotch region of the 
wearer, and the back waist section is generally the 
portion of the garment located rearward of the 
crotch region of the wearer. The garment shell 22 
may be rectangular with a length in the range of 
from ca. 25-86cm (about. 10 to 34 inches), and a 
width in the range of from ca. 5-56 cm (about.2 to 
about 22 inches .). Of course, the garment shell 22 
may optionally be T-shaped, l-shaped, hourglass- 
shaped, or irregularly-shaped. 

The shell 22 may include elastic strands or 
ribbons 38 (Fig. 2) longitudinally orientated along 
each side margin of the garment 20 and attached 
in a stretched condition to the backing sheet 24, 
the liner 25, or both. The elastic strands 38 are 



located in the crotch section 36 and extend toward 
or into the front and back waist sections 33 and 34. 
The elastic strands 38 may assist in holding the 
shell 22 against the body of the wearer or forming 

5 seals or gaskets about the leg of the wearer. 

The attachment system in this embodiment of 
the invention includes a pair of strap members 40A 
and 40B, a pair of first or front attachment pads 
42A and 42 B, and a pair of second or back attach- 

w ment pads 44A and 44B. The front and back at- 
tachment pads 42 and 44, which comprise the loop 
component of a hook-and-loop fastening system, 
may be formed of the same loop material. The 
term loop material is intended to mean a fabric 

75 having a base portion and a plurality of loop mem- 
bers extending upwardly from at least one surface 
of the base portion. 

The front and back attachment pads 42 and 44 
are illustrated in enlarged and exaggerated detail in 

20 Figs. 3-5. The loop material can comprise a ma- 
terial manufactured to have a raised loop construc- 
tion, stabilized through napping and thermosetting 
so that the individual loops are erect from the 
fabric base. The loop material may be formed of 

25 any suitable material, such as acrylic, nylon or 
polyester, and may be formed by methods such as 
warp knitting, stitch bonding or needle punching. 
The attachment pads 42 and 44 can also be any 
suitable material having non-woven loops thereon. 

30 In a preferred embodiment, the front and back 

attachment pads 42 and 44 have a two bar warp 
knit construction, with from ca. 8-16 courses per 
cm (21 to 41 courses per inch) and from ca. 10 to 
18 wales per cm (26 to 46 wales per inch) of 

35 polyester yarn. In particular, about 15-35 percent of 
the yarns may be composed of yarn having about 
1-30 individual filaments therein and having a yarn 
tex (denier) within the range of about 1 .65 - 3.3 tex 
(about 15-30 d (denier)). In addition, about 65-85 

40 percent of the yarns may be composed of yarn 
having about 1-30 individual filaments therein and 
having a yarn tex (denier) within the range of about 
2.2 - 6.05 tex (about 20-55 d). Also, the loops may 
particularly be formed with a loop height from 

45 about 2 to about 2.5 millimeters. The caliper may 
be from ca. 0.25 to 1mm (about 0.010 to about 
0.040 inch) and the basis weight may be from ca. 
34 to 102 grams per square meter (about 1.0 to 
about 3.0 ounces per square yard). One particular 

so material which has been found suitable for the front 
and back attachment pads 42 and 44 is identified 
as No. 19902 and is available from Guilford Mills of 
Greensboro, North Carolina. 

The preferred loop material will have a loop tip 

55 orientation in a single direction. As used herein, 
loop tip orientation refers to the general direction in 
which the tips of the loop members are bent. This 
direction, which will be in the plane of the loop 
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material, is caused by the napping process used to 
make the loop material. However, the loop tip ori- 
entation may be generated by other processes as 
well, such as brushing, scraping, nipping, rolling, 
pressing, differential crepeing, combing and so 
forth. The loop tip orientation of a loop material can 
be established by selecting appropriate manufac- 
turing processes and equipment as known in the 
art. 

The loop tip orientation can be easily although 
approximately detected by rubbing the surface of a 
loop material and sensing the relative ease of 
movement in different directions. Movement in the 
direction of the loop tip orientation is relatively 
easy, whereas movement in the direction opposite 
the loop tip orientation is more difficult. The result 
can be verified by visual inspection of the loop 
fibers. Moreover, microscopic analysis of the loop 
material can also be used to more precisely deter- 
mine the loop tip orientation. The individual loops 
comprise a fiber projecting from a particular region 
of the fabric base. The term fiber tip will be used to 
refer to the portion of the fiber furthest from the 
fabric base, as measured along the fiber. The loop 
tip orientation for a particular fiber loop is mea- 
sured in relation to a line perpendicular to the 
fabric base and centered between the points where 
the fiber projects from the fabric base. 

In a loop material having no loop tip orientation, 
the fiber tips tend to be positioned generally adja- 
cent such perpendicular lines. In a material having 
a loop tip orientation, the tips of at least about 20 
percent of the fibers form angles of at least about 
10 degrees with such perpendicular lines, and at 
least about 50 percent of the fibers are oriented in 
substantially one direction. Desirably, the tips of at 
least about 30 percent of the fibers form angles of 
at least about 10 degrees from perpendicular; the 
tips of at least about 10 percent of the fibers form 
angles of at least about 20 degrees from per- 
pendicular; and at least about 60 percent of the 
fibers are oriented in substantially one direction. 
The term substantially one direction is used to 
mean one direction or within about 35 degrees 
thereof, particularly within about 25 degrees there- 
of. 

The angle from perpendicular may be mea- 
sured by obtaining one or more relatively small 
samples of the loop material, such as about 4 to 8 
centimeters in length; folding each sample along 
the machine direction axis of the loop material; 
viewing the folded edge at approximately 15X to 
20X magnification using a stereomicroscope with a 
macro lens and back-lighted bright-field illumina- 
tion; identifying individual loops formed of unbro- 
ken fibers; selecting the center of each individual 
loop, that is the approximate midpoint between the 
points where each individual loop fiber projects 



from the fabric base; and measuring the angle 
formed between a perpendicular passing through 
the center of the loop and a ray extending from the 
center of the loop to the fiber tip. Of course, the 

5 samples may have to be folded in other directions, 
such as along the transverse machine direction 
axis of the loop material, in order to identify the 
loop tip orientation. The preferred loop tip orienta- 
tion of the front and back attachment pads 42 and 

io 44 is discussed hereinafter. 

The front attachment pads 42A and 42B are 
located in the front waist section 33 and attached 
to the surface of the backing sheet 24 that is 
remote from the bodyside liner 25. The pads 42A 

75 and 42B are separated from one another, posi- 
tioned adjacent the opposite sides 30A and 30B, 
and preferably although not necessarily spaced 
from the front end 28 and the longitudinal sides 
30A and 30B by at least ca. 6.5 mm (about. 0.25 

20 inch). 

While the size and shape of the front attach- 
ment pads 42A and 42B may vary somewhat, it 
has been determined that the particular attachment 
pads disclosed herein provide adjustability for the 

25 attachment system and at the same time promote 
the proper orientation of the garment 20 on the 
wearer. The front attachment pads 42A and 42B 
are preferably rectangular in shape measuring ca. 
3 by 9 cm (approximately 1.25 inches by 3.38 

30 inches). Each front attachment pad 42 has two 
primary axes, the longitudinal axis and the trans- 
verse axis, which lie in the plane of the attachment 
pad. For pads having one long dimension, such as 
rectangular pads as is preferred, the term longitudi- 

35 nal axis is used to mean the axis parallel to the 
longer dimension of the attachment pad. To illus- 
trate, the longitudinal axis of attachment pad 42A is 
parallel to cutting plane line 3-3 in Fig. 2, and the 
longitudinal axis of attachment pad 42B is per- 

40 pendicular to cutting plane line 4-4 in Fig. 2. The 
term transverse axis is used to mean the axis 
perpendicular to the longitudinal axis. 

To promote a proper orientation of the garment 
20 on the wearer, the front attachment pads 42A 

45 and 42B are attached at specified angles in relation 
to the longitudinal and transverse axes of the gar- 
ment shell 22, which are represented by arrows 46 
and 47 respectively in Fig. 2. Specifically, each 
front attachment pad 42 is attached to the backing 

so sheet 24 such that a primary axis of each front 
attachment pad is directed generally toward the 
nearest corner of the garment shell 22 and forms 
an angle in the range of from about 25 to about 45 
degrees with the transverse axis 47 of the garment 

55 shell. Reference to a primary axis being directed 
generally toward the nearest corner is meant only 
to indicate the proper angular orientation of the 
primary axis with respect to the transverse axis 47; 
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it is not intended to specify or limit the distance the 
primary axis may be from the corner. Most desir- 
ably, the longitudinal axis is the primary axis that is 
oriented the manner indicated. In that case, each 
front attachment pad 42 A and 42 B is attached to 
the backing sheet 24 such that the longitudinal axis 
of the attachment pad is directed generally toward 
the nearest corner of the garment shell 22 and 
forms an angle in the range of from about 25 to 
about 45 degrees with the transverse axis 47 of the 
garment shell. In the embodiment illustrated herein 
(see Fig. 2), each front attachment pad 42 is posi- 
tioned such that its longitudinal axis forms an angle 
of about 35 degrees with the transverse axis 47 of 
the garment shell 22. Alternately but less desirably, 
each front attachment pad 42 could be attached 
such that its transverse axis is directed generally 
toward the nearest corner of the garment shell 22 
and forms an angle in the range of from about 25 
to about 45 degrees with the transverse axis of the 
garment shell (not shown). 

The front attachment pads 42A and 42B are 
desirably attached to the backing sheet 24 with a 
plurality of generally parallel lines of adhesive 50 
(Figs. 3 and 4). The lines of adhesive 50 are 
desirably generally perpendicular to the primary 
axis of each front attachment pad 42 A and 42 B that 
forms the angle of from about 25 to about 45 
degrees with the transverse axis 47. As shown in 
Figs. 1-4, the longitudinal axis of each front attach- 
ment pad 42 forms an angle in the range of from 
about 25 to about 45 degrees with the transverse 
axis of the garment shell 22, and the lines of 
adhesive 50 are generally perpendicular to the 
longitudinal axis of each front attachment pad. The 
lines of adhesive 50 may have widths from about 1 
to about 15 millimeters, particularly about 3 mil- 
limeters, and be spaced apart from one another by 
from about 1 to about 30 millimeters, particularly 
about 3 millimeters. As suggested schematically in 
Fig. 3, securing the front attachment pads 42A and 
42B to the backing sheet 24 in this manner ad- 
vantageously allows the loop material of the pads 
to form small corrugations and arch outward from 
the backing sheet between the lines of adhesive 
50. Hook material thereby has an improved op- 
portunity to become secured in the loops of the 
attachment pads 42A and 42B. Optionally, of 
course, the attachment pads 42A and 42B may be 
attached to the backing sheet 24 by ultrasonic 
bonds, other patterns of adhesives, or other suit- 
able means. 

The loop tip orientation of the attachment pad 
loop material has been found to affect performance 
of the attachment system. Desirably, the loop tip 
orientation of either front attachment pad 42A or 
42B is generally perpendicular to the primary axis 
of the attachment pad that forms the angle of from 



about 25 to about 45 degrees with the transverse 
axis 47, and the loop tip orientation is directed 
toward the front end 28 of the shell 22. Desirably, 
the longitudinal axis of each front attachment pad 
5 42 forms an angle in the range of from about 25 to 
about 45 degrees with the transverse axis of the 
garment shell 22, and the loop tip orientation of 
each front attachment pad is generally perpendicu- 
lar to the longitudinal axis of each attachment pad 
10 and directed toward the front end 28 of the shell 
22. This loop tip orientation is illustrated schemati- 
cally in Fig. 4 in the direction of arrow 49. This 
particular loop tip orientation provides secure at- 
tachment of the garment 20 to the wearer. Ai- 
rs ternately, however, the loop tip orientation of either 
front attachment pad 42A or 42B could be gen- 
erally parallel to the longitudinal axis of the attach- 
ment pad and directed away from the corner of the 
garment shell 22 that is closest to the attachment 
20 pad. 

The back attachment pads 44A and 44B are 
located in the back waist section 34 and attached 
to the surface of the backing sheet 24 that is 
remote from the bodyside liner 25. The back at- 

25 tachment pads 44A and 44B are spaced from one 
another, positioned adjacent the opposite sides 
30A and 30B, and desirably although not necessar- 
ily spaced from both the second end 29 and the 
longitudinal sides 30A and 30B of the shell 22 by 

30 at least ca. 6.5 mm (about 0.25 inch). The back 
attachment pads 44A and 44B may be formed in a 
wide variety of shapes and sizes. Desirably, how- 
ever, each pad 44A and 44B is at least ca. 25 by 
25 mm.(1 inch by 1 inch), providing a surface area 

35 of at least about 6.25 square centimeters. For ex- 
ample, rectangular back attachment pads 44 mea- 
suring ca. 38 by 51 mm. (1.5 inch by 2.0 inch), 
with the longer dimension of the attachment pad 
aligned with the transverse axis 47 of the garment 

40 shell 22, are desirable. Alternately, the back attach- 
ment pads 44 could be formed as a single pad of 
loop material (not shown) attached across the back 
waist section 34. 

Like the front attachment pads 42, the back 

45 attachment pads are desirably attached to the 
backing sheet 24 with a plurality of generally par- 
allel lines of adhesive 51 (Fig. 5). Here, the lines of 
adhesive 51 are desirably generally parallel to the 
longitudinal axis 46 of the garment shell 22. The 

so lines of adhesive 51 may have widths from about 1 
to about 15 millimeters, particularly about 3 mil- 
limeters, and be spaced apart from one another by 
from about 1 to about 30 millimeters, particularly 
about 3 millimeters. This manner of securing the 

55 back attachment pads 44 allows the loop material 
to form small corrugations and improves the op- 
portunity for a hook material to become secured in 
the loop material. Optionally, ultrasonic bonds, oth- 
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er patterns of adhesives, or other suitable means of 
securing the back attachment pads 44 could be 
employed. 

The loop tip orientation of the back attachment 
pads 44 is preferably oriented to provide improved 
securement of the garment 20 to the wearer. Desir- 
ably, the loop tip orientation of either back attach- 
ment pad 44 is generally parallel to the longitudinal 
axis 46 of the garment shell 22 and directed toward 
the opposite or front end 28 of the shell. Alter- 
nately, however, the loop tip orientation of either 
back attachment pad 44 could be generally parallel 
to the transverse axis 47 of the garment shell and 
directed toward the other back attachment pad. 

The strap members 40A and 40B (Fig. 1) are 
each generally rectangular strips of material having 
opposite forward and rearward end portions 53 and 
54. The strap members 40 are preferably formed of 
an elastic material, which is capable of stretching 
to approximately 2.8 to 3 times its relaxed length. 
The strap members 40 preferably have a length 
from ca. 15-41 cm (about 6 inches to about 16 
inches), and a width from ca. 1-4 cm (about 0.5 
inch to about 1 .5 inches). For example, each strap 
member 40 may be ca. 28 cm (1 1 inches) long and 
ca. 2.5 cm (1 inch) wide. The cut ends of the strap 
members 40 may be bonded by ultrasonics, adhe- 
sives or other suitable means to prevent raveling. 

Hook patches 56 are attached at each end 
portion 53 and 54 of each strap member 40, on the 
same side of the strap member. The hook patches 

56 comprise a single-sided hook material and form 
the hook component of the hook-and-loop attach- 
ment system. The hook patches 56 may be of a 
variety of shapes, such as rectangular and measur- 
ing ca. 2.2 by 2.9 cm (about 0.875 inch by about 
1.125 inches). Each hook patch is attached to a 
strap member 40 by ultrasonic bonds, adhesives, 
stitches or other suitable means. As illustrated in 
Fig. 1, each hook patch 56 may include a free end 

57 that is rounded and void of hooks. The free end 
57 provides a convenient surface for grasping the 
hook patch to remove it from engagement with 
loop material. The hook patches 56 may be posi- 
tioned in full face-to-face contact with the strap 
members 40 (not shown), or positioned such that 
hook patches extend past the ends of the strap 
members (see Fig. 1). 

Suitable hook material may be molded or ex- 
truded of nylon, polypropylene or another suitable 
material. Desirable stiffness levels of the hook ma- 
terial may be obtained from polymeric materials 
having a flexural modulus of ca. 4.83 x 10 8 - 8.27 x 
10 8 nt/m 2 (about 70,000-120,000 pounds per 
square inch) and a Shore hardness value within the 
range of about D-40 to D-80, such as D-61. The 
hook patches 56 desirably contain uni-directional 
hooks, with the machine direction of the hooks 



aligned with the longitudinal axis of the strap mem- 
ber 40, and the hooks facing toward the opposite 
end portion 53 or 54 of the strap member. One 
suitable single-sided hook material for the hook 

5 patches is available from Velcro Industries B.V., 
Amsterdam, Netherlands or affiliates thereof, and is 
identified as HTH-840 with No. 22 uni-directional 
hook pattern. 

The shape, density and polymer composition 

70 of the hooks may be selected to obtain the desired 
peel and shear, force resistance values, as 
hereinafter described, between the hook patches 
56 and the attachment pads 42 and 44. One skilled 
in the art would recognize, for instance, that a more 

75 aggressive hook material may comprise a material 
with a greater average hook height, a greater per- 
centage of directionally-aligned hooks, or a more 
aggressive hook shape. As one example, the den- 
sity of the hook members may be more than ca. 8 

20 per square cm (50 hooks per square inch), and 
more particularly within the range of about ca. 68- 
161 per square cm (440 to about 1040 hooks per 
square inch), such as ca. 115 per square cm (about 
740 hooks per square inch). The row density may 

25 be within the range of ca. 8-24 per linear cm (about 
20 to about 60 rows per linear inch of width), such 
as ca. 16 per linear cm (about 40 rows per linear 
inch of width). The hook members may be hook- 
shaped, mushroom-shaped, arrow-shaped or any 

30 other desired shape. 

The "shear force" as referenced herein is de- 
termined according to ASTM Designation: D3654- 
82, "Standard Test Method for Holding Power of 
Pressure-Sensitive Tapes", which is incorporated 

35 herein by reference, and subject to the following 
modifications: In relation to the test, the closure is 
placed under an increasing load. The system being 
tested is a hook and loop closure system. (See 1. 
Scope). The apparatus should include an "IN- 

40 STRON" or equivalent continuous rate of extension 
(CRE) tensile tester. (See 3. Apparatus). In carrying 
out the procedure (see 6. Procedure), test direction 
of the materials should be noted. The test materials 
are rolled five cycles (1 sq. in.), where one cycle 

45 equals once in each direction. The hook material is 
clamped into the upper jaw and the loop material 
clamped into the lower jaw of the Instron tensile 
tester. The engaged system (hook and loop) is 
pulled until failure. In performing the calculations 

so (See 10. Calculations), the peak load is determined 
and recorded in grams. 

The "peel force" is determined according to 
ASTM Designation: D1 876-72, "Standard Test 
Methods for Peel Resistance of Adhesives (T-Peel 

55 Test)", which is incorporated herein by reference, 
and subject to the following modifications: 4.1 No 
test panels are used; hook and loop materials are 
directly engaged and are not mounted on any other 
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substrate unless specified. Test direction of the 
materials should be noted. No panels are used. 
The engaged test materials are rolled five cycles; 
where one cycle equals once in each direction. The 
hook material is clamped into the upper jaw and 
the loop material is clamped into the lower jaw. 

To adequately attach the strap members 40, 
the hook patches 56 secure to the attachment pads 
42 and 44 with a total peel resistance of at least 
about 150 gm., and more preferably at least about 
400 gm. The hook patches 56 secure to the attach- 
ment pads 42 and 44 with a total shear force 
resistance of at least about 750 gm., such as 1000 
gm., and more preferably at least about 2000 gm., 
such as 4000 gm. It should be readily recognized 
that a suitable fastening system will include a se- 
lected balance between the properties of total peel 
resistance and total shear force resistance. For 
example, a system with the lower values of peel 
resistance could be more suitable if the system 
also exhibited a higher total shear force resistance. 

For purposes of the present description, the 
total peel resistance value corresponds to the peel 
force determined in accordance with ASTM D1876- 
72 multiplied by the transverse width of engage- 
ment between the hook material and the loop ma- 
terial employed in the particular fastening system. 
Similarly, the total shear force resistance value 
corresponds to the shear stress determined in ac- 
cordance with ASTM D3654-82 multiplied by the 
area of engagement between the hook material and 
loop material of the fastening system. 

In use, the garment shell 22 is positioned on 
the body of the wearer and secured in position 
using the attachment system. The first or front 
waist section 33 is located toward the front of the 
wearer, the second or back waist section 34 is 
located toward the posterior of the wearer, and the 
crotch section 36 is in place to receive body ex- 
udate. The wearer then engages one hook patch 56 
of each strap member 40 A and 40 B with one of the 
back attachment pads 44A and 44B. After stretch- 
ing or relaxing the strap members 40 to obtain the 
desired tension therein, the wearer next engages 
the opposite hook patches 56 of each strap mem- 
ber 40A and 40B with one of the corresponding 
front attachment pads 42A or 42B. 

The angled orientation of the front attachment 
pads 42 (Figs. 1 and 2) prompts the wearer to 
secure the hook patches 56 so that the strap mem- 
bers 40 are aligned with the longitudinal axis of the 
front attachment pads 42. Rectangular hook patch- 
es 56 and rectangular front attachment pads 42 are 
particularly desirable because the wearer is there- 
by prompted to align the long dimension of the 
hook patch with the long dimension of the attach- 
ment pad. 



Aligning the strap members 40 at the angles of 
the attachment pads 42 and 44 causes the strap 
members to be positioned toward the hips of the 
wearer. In this position, the strap members 40 

5 maintain the garment shell 22 snugly on the wearer 
and provide an upward force component that re- 
duces the chance of the garment shell and strap 
members slipping downward. 

The wearer can remove the strap members 40 

w by pulling on a portion of the strap near an attach- 
ment pad 42 or 44, or by pulling on a hook patch 
56, such as at free end 57, to release the hook- 
and-loop engagement. The wearer may then in- 
crease or decrease the tension in the strap mem- 

;5 bers 40 by moving the forward hook patches 56 
more toward one or the other of the longitudinal 
ends of the front attachment pads 42. Thus, the 
relative sizes of the hook patches 56 and front 
attachment pads 42 provide for adjustability of the 

20 garment attachment system. 

Furthermore, the engagement between the 
hook patches 56 and the attachment pads 42 and 
44 is enhanced due to the disclosed loop tip ori- 
entation of the loop material. Particularly with re- 

25 gard to the front attachment pads 42, the shape 
and angular placement of the attachment pads 
prompt the wearer to align the strap members with 
the longitudinal axis of the attachment pads. As a 
result, the hooks of the hook patches 56 will en- 

30 gage the loops at a right angle with regard to the 
loop tip orientation. This provides a relatively 
strong releasable engagement over a wide variety 
of hook types. It also provides a relatively strong 
releasable engagement in the event the wearer 

35 mistakenly attaches the hook patches 56 to the 
front attachment pads 42 at an angle that is closer 
to parallel with the transverse axis of the garment 
shell 22. 

A second embodiment of the present invention 

40 is illustrated by garment 60 in Fig. 6, although the 
strap members are not shown. Components similar 
to those previously described have been given the 
same reference numeral. The garment 60 includes 
a shell 62 comprising a backing sheet 24, a 

45 bodyside liner 25 (now shown), and an absorbent 
core 26 (not shown) positioned between the back- 
ing sheet and the bodyside liner. The shell 62 is 
formed with a first or front end 28, an opposite 
second or back end 29, longitudinal sides 30A and 

so 30B extending between the ends, corners at the 
intersections of the ends and the sides, a first or 
front waist section 33 adjacent the front end, a 
second or back waist section 34 adjacent the back 
end, and a crotch section 36 between the waist 

55 sections. The longitudinal sides of the crotch sec- 
tion 36 may include elastic strands 38 (not shown) 
between the bodyside liner 25 and the backing 
sheet 24 to form seals or gaskets about the leg of 
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the wearer. 

The attachment system in this embodiment of 
the invention includes a pair of strap members 40A 
and 40B (see Fig. 1), a pair of first or front attach- 
ment pads 42A and 42B, and a pair of second or 
back attachment pads 64A and 64B. The front and 
back attachment pads 42 and 64 are formed of a 
loop material and comprise the loop component of 
the hook-and-loop fastening system. 

The front and back attachment pads 42 and 64 
are attached to the surface of the backing sheet 24 
that is remote from the bodyside liner 25. The 
attachment pads 42 and 64 are desirably separated 
from one another, positioned adjacent the opposite 
sides 30A and 30B, and spaced from their respec- 
tive front and back ends 28 and 29 and the longitu- 
dinal sides 30A and 30B by at least ca. 6.5 mm 
(about 0.25 inch). While the size and shape of the 
attachment pads may vary somewhat, rectangular 
pads measuring ca. 3 x 9 cm (approximately 1 .25 
inches by 3.38 inches) are believed to be desir- 
able. 

Both the front and back attachment pads 42 
and 64 are attached at specified angles in relation 
to the longitudinal and transverse axes of the gar- 
ment shell 62, which axes are represented by 
arrows 46 and 47 respectively in Fig. 6. Desirably, 
each front attachment pad 42A and 42B is attached 
to the backing sheet 24 such that its longitudinal 
axis is directed generally toward the nearest corner 
of the garment shell 62 and forms an angle in the 
range of from about 25 to about 45 degrees with 
the transverse axis 47 of the garment shell, and 
each back attachment pad 64A and 64B is at- 
tached to the backing sheet such that its longitudi- 
nal axis is directed generally toward the nearest 
corner of the garment shell and forms an angle in 
the range of from about 15 to 45 degrees with the 
transverse axis of the garment shell. Most desir- 
ably, the back attachment pads 64 are attached 
such that the angle formed between the longitudi- 
nal axis of each back attachment pad and the 
transverse axis 47 of the garment shell 22 is less 
than the angle formed between the longitudinal axis 
of each front attachment pad 42 and the transverse 
axis 47. Particularly, and as illustrated in Fig. 6, 
each front attachment pad 42 is positioned such 
that its longitudinal axis forms an angle of about 35 
degrees with the transverse axis 47 of the garment 
shell 22 and each back attachment pad 64 is 
positioned such that its longitudinal axis forms an 
angle of about 25 degrees with the transverse axis 
of the garment shell. Alternately, any of the attach- 
ment pads 42A, 42B, 64A or 64B could be at- 
tached such that its transverse axis is directed 
generally toward the nearest corner and forms an 
angle in the range of from about 25 to about 45 
degrees (front) or from about 15 to about 45 de- 



grees (back) with the transverse axis 47 of the 
garment shell 62 (not shown). 

To improve engagement of the hook patches 
56 to the attachment pads 42 and 64, the attach- 

5 ment pads are desirably attached to the backing 
sheet 24 with a plurality of generally parallel lines 
of adhesive (see Figs. 3 and 4). The lines of 
adhesive are desirably generally perpendicular to 
the longitudinal axis of each attachment pad 42 and 

w 64. Alternately, if the attachment pads 42A, 42B, 
64A or 64B are attached such that their transverse 
axes are directed generally toward the nearest cor- 
ner and form an angle in the range of from about 
25 to about 45 degrees (front) or from about 15 to 

T5 about 45 degrees (back) with the transverse axis 
47 of the garment shell 62, the lines of adhesive 
could be generally perpendicular to the transverse 
axis of each attachment pad (not shown). 

To further improve attachment of the hook 

20 patches 56, the loop tip orientation of either front 
attachment pad 42A or 42B is generally perpen- 
dicular to the longitudinal axis of the attachment 
pad and directed toward the front end 28 of the 
shell 22. Further, the loop tip orientation of either 

25 back attachment pad 64A or 64B is generally per- 
pendicular to the longitudinal axis of the attachment 
pad and directed toward the back end 29 of the 
shell 22. Optionally, however, the loop tip orienta- 
tion of any front or back attachment pad 42 or 64 

30 could be generally parallel to the longitudinal axis 
of the attachment pad and directed away from the 
corner of the garment shell 22 that is closest to the 
attachment pad. Still optionally, if the attachment 
pads 42A, 42B, 64A or 64B are attached such that 

35 their transverse axes are directed generally toward 
the nearest corner and form an angle in the range 
of from about 25 to about 45 degrees (front) or 
from about 15 to about 45 degrees (back) with the 
transverse axis 47 of the garment shell 62, the loop 

40 tip orientation of the front attachment pads 42 
could be generally perpendicular to the transverse 
axis of the attachment pad and directed toward the 
front end 28 and the loop tip orientation of the back 
attachment pads 64 could be generally perpendicu- 

45 lar to the transverse axis of the attachment pad and 
directed toward the back end 29 (not shown). 

A third embodiment of the invention is illus- 
trated by the garment 70 in Fig. 7. The garment 70 
includes a shell 22 comprising a backing sheet 24, 

so a bodyside liner 25, and an absorbent core 26 (not 
shown) positioned between the backing sheet and 
the bodyside liner. The shell 22 is formed with a 
first or front end 28, an opposite second or back 
end 29, longitudinal sides 30A and 30B extending 

55 between the ends, corners at the intersections of 
the ends and the sides, a first or front waist section 
33 adjacent the front end, a second or back waist 
section 34 adjacent the back end, and a crotch 
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section 36 between the front and back waist sec- 
tions. As with other embodiments, the sides of the 
crotch section 36 may include elastic strands 38 
(not shown) to form seals or gaskets about the leg 
of the wearer. 

The attachment system for the garment 70 
includes two front hook patches 72A and 72B, two 
back hook patches 74A and 74B, and two strap 
members 76A and 76B. The front and back hook 
patches 72 and 74 comprise the hook component 
of a hook-and-loop fastening system, while the 
strap members 76 comprise the loop component of 
the hook-and-loop fastening system. 

The front and back hook patches 72 and 74 are 
attached to the surface of the backing sheet 24 that 
is remote from the bodyside liner 25. The front 
hook patches 72A and 72B are located in the front 
waist section 33 and spaced from one another. 
Similarly, the back hook patches 74A and 74B are 
located in the back waist section 34 and separated 
from one another. The hook patches 72 and 74 are 
preferably spaced from the front and back ends 28 
and 29 and longitudinal sides 30A and 30B of the 
garment shell 22 by at least ca. 6.5 mm (about 
0.25 inch). The size and shape of the hook patches 
72 and 74 may vary somewhat, however, to pro- 
mote the proper orientation and adjustability of the 
garment 70 on the wearer, the hook patches 72 
and 74 are preferably rectangular in shape, and 
measure ca. 2.2 x 2.9 cm (approximately 0.875 
inches by 1.125 inches). The hook patches 72 and 
74 may be attached to the backing sheet 24 by 
adhesives, ultrasonic bonds, or other suitable 
means. 

The hook patches 72 and 74 are desirably 
attached at specified angles in relation to the lon- 
gitudinal and transverse axes of the garment shell 
22 in order to promote a proper orientation of the 
garment 70 on the wearer. Specifically, each front 
hook patch 72A and 72B Is attached such that its 
longitudinal axis is directed generally toward the 
nearest corner of the garment shell 22 and forms 
an angle with the transverse axis of the garment 
shell in the range of from about 25 to about 45 
degrees. Each back hook patch 74A and 74B is 
attached such that its longitudinal axis is directed 
generally toward the nearest corner of the garment 
shell 22 and forms an angle with the transverse 
axis of the garment shell in the range of from about 
15 to about 45 degrees. Most desirably, the back 
hook patches 74A and 74B are attached such that 
the angle formed between their longitudinal axes 
and the transverse axis of the garment shell is less 
than the angle formed between the longitudinal 
axes of the front hook patches 72A and 72B and 
the transverse axis of the garment shell. Reference 
to a longitudinal axis of each hook patch 72 and 74 
being directed generally toward the nearest corner 



is meant only to indicate the proper angular ori- 
entation of each longitudinal axis with respect to 
the transverse axis of the garment shell; it is not 
intended to specify or limit the distance the longitu- 

5 dinal axis may be from the corner. Alternately but 
less desirably, the hook patches 72 and 74 could 
be attached such that the transverse axis of each 
hook patch is directed generally toward the nearest 
corner of the garment shell 22 and forms an angle 

10 in the range of from about 25 to about 45 degrees 
(front) or from about 15 to about 45 degrees (back) 
with the transverse axis of the garment shell (not 
shown). 

The strap members 76 A and 76B are each 

75 generally rectangular strips of material having op- 
posite forward and rearward end portions 53 and 
54. The strap members 76 are preferably formed of 
an elastic material, which is capable of stretching 
to approximately 2.8 to 3 times its relaxed length. 

20 The strap members 76 preferably have a length 
from ca. 15-41 cm (about 6 inches to about 16 
inches), and a width from ca. 1-4 cm (about 0.5 
inch to about 1 .5 inches). For example, each strap 
member 76 may be ca. 28 cm (1 1 inches) long and 

25 ca. 2.5 cm (1 inch) wide. The cut ends of the strap 
members 76 may be bonded by ultrasonics, adhe- 
sives or other suitable means to prevent raveling. 

The strap members 76 have a looped face 78 
and an opposite face 79. The looped face 78 of 

30 each strap member 76 is formed of a loop material, 
such as by attaching a loop material to an elastic 
strap material. The loop material may be attached 
only at the forward and rearward end portions 53 
and 54, or along the entire length of the strap 

35 member. More preferably, the looped face 78 is 
separately stitched or permanently and continu- 
ously formed lock-stitched into one side of a woven 
or knit elastic material as it is woven or knitted. 
One particular material which has been found suit- 

40 able as a strap member 76 is a knit material 
identified as S-284 and manufactured by Shelby 
Elastics, Incorporated, of Shelby, North Carolina. A 
knitted elastic lock pile fabric is disclosed in U.S. 
Patent No. 5,125,246 to Shytles. Alternately, the 

45 strap members may have opposite faces that both 
comprise a loop material (not shown). 

The garment shell 22 is positioned on the body 
of the wearer and secured in position using the 
attachment system. The rearward end portion 54 of 

so each strap member 76 is pressed against the back 
hook patches 74 such that the looped face 78 of 
the strap member engages the hooks of the back 
hook patches. Thereafter, the forward end portion 
53 of each strap member 76 is pressed against the 

55 front hook patches 72 such that the loops of the 
looped face 78 engage the hooks of the front hook 
patches. The angled orientation of the hook patch- 
es 72 and 74 promotes proper orientation of the 
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garment 70 on the wearer. Also, the fit of the 
garment 70 may be adjusted by attaching the strap 
members 76 to the hook patches 72 and 74 further 
from or closer to the end portions 53 and 54. 

A fourth embodiment of the invention is illus- 
trated by the garment 80 in Fig. 8. The garment 80 
includes a shell 22 comprising a backsheet 24, a 
bodyside liner 25 and an absorbent core 26 (not 
shown) positioned between the backing sheet and 
the bodyside liner. The shell 22 is formed with a 
first or front end 28, a second or back end 29, and 
longitudinal sides 30A and 30B extending between 
the front and back ends. The shell 22 also has a 
front waist section 33 adjacent the front end 28, an 
opposite back waist section 34 adjacent the back 
end 29, and a crotch section 36 therebetween. The 
sides of the crotch section 36 may include elastic 
strands 38 (not shown) to form seals or gaskets 
about the leg of the wearer. 

The garment shell 22 is formed with a pair of 
first or front slots 82A and 82B and a pair of 
second or back slots 84A and 848. The slots 82 
and 84, which represent slits, cuts, voids or ap- 
ertures, are desirably formed at the margins of the 
shell 22 in the backing sheet 24 and the bodyside 
liner 25. Optionally, the slots 82 and 84 could be 
formed in the shell 22 at a location that would also 
include the absorbent core material 26. 

Each slot 82 and 84 has a longitudinal axis 
which lies in the plane of the garment shell 22 and 
extends along the long dimension of the slot. Each 
front slot 82A and 82B is formed such that its 
longitudinal axis intersects the front end 28 and the 
nearest longitudinal side 30A or 30B of the garment 
shell, and forms an angle with the longitudinal axis 
of the garment shell in the range of from about 25 
to about 45 degrees. For instance, the front slot 
82A nearest longitudinal side 30A is formed such 
that its longitudinal axis intersects the longitudinal 
side 30A and the front end 28, and the longitudinal 
axis forms an angle with the longitudinal axis of the 
garment shell 22 in the range of from about 25 to 
about 45 degrees. Each back slot 84A and 84B is 
formed such that its longitudinal axis intersects 
both the back end 29 and the nearest longitudinal 
side 30A or 30B of the garment shell 22, and forms 
an angle with the longitudinal axis of the garment 
shell in the range of from about 15 to about 45 
degrees. Again, for illustration, back slot 84B is 
formed such that its longitudinal axis intersects 
both the back end 29 and the nearest longitudinal 
side 30B, and forms an angle with the longitudinal 
axis of the garment shell in the range of from about 
15 to about 45 degrees. 

Most desirably, the slots 82 and 84 are formed 
such that the angle between the longitudinal axis of 
each back slot 84 and the longitudinal axis of the 
garment shell 22 is less than the angle formed 



between the longitudinal axis of each front slot 82 
and the longitudinal axis of the garment shell. Par- 
ticularly, the front slots 82 may be formed such 
that their longitudinal axes form an angle of about 
5 35 degrees with the longitudinal axis of the gar- 
ment shell and the back slots 84 are formed such 
that their longitudinal axes form an angle of about 
25 degrees with the longitudinal axis of the gar- 
ment shell. 

w The strap members 76A and 76B are desirably 

rectangular strips of an elastic material, which is 
capable of stretching to approximately 2.8 to 3 
times its relaxed length. The strap members prefer- 
ably have a length from ca. 15-41 cm (about 6 

75 inches to about 16 inches), and a width from ca. 1- 
4 cm (about 0.5 inch to about 1.5 inches). The 
width of the strap members 76 should be selected 
so that the strap members can easily pass through 
the slots. For example, each strap member 76 may 

20 be ca. 28 cm (11 inches) long and ca. 2.5 cm (1 
inch) wide. The strap members 76 have a looped 
face 78 and an opposite face 79 and forward and 
rearward end portions 53 and 54. 

With additional reference to Fig. 9, a hook 

25 patch 88 is attached at each end portion 53 and 54 
of each strap member 76. The hook patches 88 
comprise a single-sided hook material and form the 
hook component of the hook-and-loop attachment 
system. The hook patches 88 may be of a variety 

30 of shapes, such as rectangular and being ca. 2.2 x 
2.9 cm (about 0.875 inch by about 1.125 inches). 
Each hook patch is attached to a strap member 76 
by ultrasonic bonds, adhesives, stitches or other 
suitable means. The slots 82 and 84 are sized to 

35 enable a forward or rearward end portion 53 or 54 
of a strap member 76, including a hook patch 88 
attached thereon, to pass through the slot. For 
example, the slots 82 and 84 may be in the form of 
slits having a length of ca. 2.8 cm (about 1.12 

40 inches). 

The garment shell 22 is positioned on the body 
of the wearer and secured in position using the 
attachment system. Each rearward end portion 54 
of a strap member 76 is inserted through a back 

45 slot 84 from the bodyside toward the backing sheet 
side. The looped face 78 of the strap member 76 is 
positioned away from the wearer, while the op- 
posite face 79 is positioned toward the wearer. The 
rearward end portion 54 of each strap member 76 

so is folded back toward the central portion of the 
strap member and the hooks of the hook patch 88 
releasably engage to the loops of the looped face 
78 (see strap member 76B in Fig. 8). Similarly, the 
forward end portion 53 of each strap member 76 is 

55 inserted through a corresponding front slot 82A or 
82B, with the looped face 78 positioned away from 
the wearer. The forward end portion 53 of each 
strap member 76 is folded back toward the center 
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of the strap members and the hooks of the hook 
patches 88 are releasably attached to the loops of 
the looped face 78 (see also Fig. 9). Alternately of 
course, the strap members 76 could be inserted 
through the slots 82 and 84 from the backing sheet 
side toward the bodyside with the looped face 78 
positioned toward the wearer (not shown). 

The garment 80 is securely positioned on the 
wearer by the hook-and-loop attachment system. 
The angled orientation of the slots 82 and 84 
promotes proper positioning of the attachment sys- 
tem for the garment 80. Additionally, the fit of the 
garment 80 may be adjusted by releasing the hook 
patches 88 from the looped face 78 and moving 
the hook patches either closer to or further from 
the end portions of the strap member. 

A wide variety of materials may be used to 
construct the aforementioned components of the 
garments (20 in Fig. 1; 60 in Fig. 6; 70 in Fig. 7; 
and 80 in Fig. 8). The backing sheet 24, for exam- 
ple, may comprise a thin, substantially liquid im- 
permeable web or sheet of plastic film such as 
polyethylene, polypropylene, polyvinyl chloride or 
similar material. The backing sheet material may 
be transparent or opaque and have an embossed 
or matte surface. One preferred material for the 
backing sheet 24 is a polyethylene film that has a 
nominal thickness of about 0.00254cm (about 0.001 
inch) and a systematic matte embossed pattern, 
and that has been corona treated on both sides. 
Alternately, the backing sheet 24 may comprise a 
nonwoven, fibrous web which has been suitably 
constructed and arranged to be substantially liquid 
impermeable. 

The bodyside liner 25 may be any soft, flexi- 
ble, porous sheet which passes fluids therethrough. 
The bodyside liner 25 may comprise, for example, 
a nonwoven web or sheet of wet strength tissue 
paper, a spunbonded, meltblown or bonded-carded 
web composed of synthetic polymer filaments, 
such as polypropylene, polyethylene, polyesters or 
the like, or a web of natural polymer filaments such 
as rayon or cotton. The bodyside liner 25 has a 
pore size that readily allows the passage thereth- 
rough of liquids, such as urine and other body 
exudates. The liner 25 may be selectively em- 
bossed or perforated with discrete slits or holes 
extending therethrough. Optionally, the web or 
sheet may be treated with a surfactant to aid in 
liquid transfer. One preferred bodyside liner ma- 
terial is a wettable spunbonded polypropylene hav- 
ing a basis weight of 19.845g per 0.83613m 2 (0.7 
ounces per square yard). Such material may be 
produced by the methods and apparatus described 
in U.S. Patents No. 4,340,563 and 4,405,297 to 
Appel et al., which are incorporated herein by refer- 
ence. 



The absorbent core 26 is preferably an air- 
formed batt of cellulosic fibers (i.e., wood pulp 
fluff). One preferred type of wood pulp fluff, which 
is available under the trade designation CR2054 

5 from Kimberly-Clark Corporation of Neenah, Wis- 
consin, is a bleached, highly absorbent sulphate 
wood pulp containing softwood fibers. Optionally, 
the absorbent core 26 could comprise a coform 
material composed of a mixture of cellulosic fibers 

10 and synthetic polymer fibers. For example, the 
coform material may comprise an airlaid blend of 
cellulosic wood fibers and meltblown polyolefin fi- 
bers, such as polyethylene or polypropylene fibers. 
The absorbent core 26 may also include com- 

75 pounds to increase its absorbency, such as an 
effective amount of organic or inorganic high-absor- 
bency materials. For example, the absorbent core 
26 can include 0 - 95 weight percent high-absor- 
bency material. Suitable inorganic high-absorbency 

20 materials include, for example, absorbent clays and 
silica gels. Organic high-absorbency materials can 
include natural materials, such as pectin, guar gum 
and peat moss, as well as synthetic materials, such 
as synthetic hydrogel polymers. Such hydrogel 

25 polymers may include, for example, carbox- 
ymethylcellulose, alkali metal salts of polyacrylic 
acids, polyacrylamides, polyvinyl alcohol, ethylene 
maleic anhydride copolymers, polyvinyl ethers, 
hydroxpropyl cellulose, polyvinyl morpholinone, 

30 polymers and copolymers of vinyl sulfonic acid, 
polyacrylates, polyacylamides, polyvinyl pyridine 
and the like. Other suitable polymers can include 
hydrolyzed acrylonitrile grafted starch, acrylic acid 
grafted starch, and isobutylene maleic anhydride 

35 copolymers, and mixtures thereof. The hydrogel 
polymers are preferably sufficiently cross-linked to 
render the materials substantially water-insoluble. 
Cross-linking may, for example, be by irradiation or 
by covalent, ionic, van der Waals, or hydrogen 

40 bonding. Suitable materials are available from var- 
ious commercial vendors, such as Dow Chemical 
Company, Celanese Corporation, and Allied-Col- 
loid. Typically, the high-absorbency material is ca- 
pable of absorbing at least about 15 times its 

45 weight in water, and preferably is capable of ab- 
sorbing more than about 25 times its weight in 
water. 

The high-absorbency material can be distrib- 
uted or otherwise incorporated into the absorbent 

so core 26 employing various techniques. For exam- 
ple, the high-absorbency material can be substan- 
tially uniformly distributed among the fibers com- 
prising the absorbent core. The materials can also 
be nonuniformly distributed within the absorbent 

55 core fibers to form a generally continuous gradient 
with either an increasing or decreasing concentra- 
tion of high-absorbency material, as determined by 
observing the concentration moving inward from 

12 
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the backing sheet 24. Alternatively, the high-absor- 
bency material can comprise a discrete layer sepa- 
rate from the fibrous material of the absorbent core 
26, or can comprise a discrete layer integral with 
the absorbent core. 

Absorbent core 26 may also include a tissue 
wrap layer to help maintain the integrity of the 
fibrous core. This tissue wrap typically comprises a 
hydrophilic cellulosic material, such as creped wad- 
ding or a high wet-strength tissue. 

The elastic strands 38 may be formed of a dry- 
spun coalesced multifilament elastomeric thread 
sold under the tradename LYCRA and available 
from I.E. Du Pont de Nemours and Company. 
Alternately, the leg elastic members 33 may be 
formed of other typical elastics utilized in the dia- 
per-making art, such as a thin ribbon of natural 
rubber. Elasticity could also be imparted to the 
longitudinal side sections by extruding a hot melt 
elastomeric adhesive between the backing sheet 
24 and the bodyside liner 25. Other suitable elastic 
gathering means are disclosed in U.S. Patents No. 
4,938,754 to Mesek and 4,388,075 to Mesek et al. 

The foregoing detailed description has been for 
the purpose of illustration. Thus, a number of modi- 
fications and changes may be made without de- 
parting from the spirit and scope of the present 
invention. For instance, features illustrated or de- 
scribed as part of one embodiment can be used on 
another embodiment to yield a still further embodi- 
ment. Likewise, the attachment system may be 
associated with garments other than the disposable 
absorbent garments as described herein. 

Claims 

1. A garment (20,60) comprising: 

a garment shell (22,62) having a first end (28), 
an opposite second end (29), longitudinal sides 
(30A.30B) extending between the ends (28,29), 
corners at the intersections of the ends and the 
sides, a first waist section (33) adjacent the 
first end (28), and a second waist section (34) 
adjacent the second end (29), the garment 
shell (22,62) defining a longitudinal axis (46) 
and a transverse axis (47); 
a pair of first attachment pads (42A.42B) at- 
tached to the first waist section (33), each of 
the first attachment pads (42A.42B) having a 
primary axis directed generally toward the 
nearest corner of the garment shell (22,62) and 
forming an angle of from 25 to 45 degrees with 
the transverse axis (47) of the garment shell 
(22,62); 

at least one second attachment pad 
(44A,44B;64A,64B) attached to the second 
waist section (34); and 

a pair of strap members (40A.40B), each strap 



member (40) having a forward end portion (53) 
and a rearward end portion (54) with a fastener 
(56) attached to each of the forward and rear- 
ward end portions, the fasteners (56) attached 

5 to the forward end portions (53) being releas- 

ably engageable with the first attachment pads 
(42A.42B) and the fasteners (56)attached to the 
rearward end portions (54) being releasably 
engageable with the at least one second at- 

70 tachment pad (44A,44B;64A,64B). 

2. The garment of claim 1, wherein the pair of 
first attachment pads (42A.42B) and the at 
least one second attachment pad 
75 (44A,44B;64A,64B) comprise a loop material 

and the fasteners (56) attached to the forward 
and rearward end portions (53,54) comprise a 
hook material. 

20 3. The garment of claim 1 or 2, wherein: 

the primary axis directed generally toward the 
nearest corner and forming the angle of from 
25 to 45 degrees with the transverse axis (47) 
of the garment shell (22,62) is the longitudinal 

25 axis (of each first attachment pad (42A.42B); 

and 

the garment shell (22,62) is generally rectangu- 
lar with a length from 25 to 86 centimeters and 
a width from 5 to 56 centimeters. 

30 

4. The garment of any one of the preceding 
claims, wherein the at least one second attach- 
ment pad comprises a pair of second attach- 
ment pads (64A,64B) attached to the second 

35 waist section (34), each of the second attach- 

ment pads (64A.64B) having a primary axis 
directed generally toward the nearest corner of 
the garment shell and forming an angle of from 
15 to 45 degrees with the transverse axis (47) 

40 of the garment shell (62). 

5. The garment of any one of claims, wherein: 
each first attachment pad (42A.42B) comprises 
a loop material having a loop tip orientation 

45 that is directed toward the first end (28) and is 

perpendicular to the primary axis that is di- 
rected generally toward the nearest corner; 
each second attachment pad comprises 
(64A.64B) a loop material having a loop tip 

so orientation that is directed toward the second 

end (29) and is perpendicular to the primary 
axis that is directed generally toward the near- 
est corner; and 

the fasteners (56) attached to the forward and 
55 rearward end portions (53,54) of the strap 

members (40A.40B) comprise a hook material 
that is releasably engageable with the loop 
material. 

13 
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6. The garment of claim 4 or 5, wherein the angle 
formed between the primary axis of each sec- 
ond attachment pad (64A.64B) and the trans- 
verse axis (47) of the garment shell (62) is less 
than the angle formed between the primary 5 
axis of each first attachment pad (42A,42B) 

and the transverse axis (47) of the garment 
shell (62). 

7. The garment of claim 6, wherein: w 
the angle formed between the primary axis of 
each second attachment pad (64A,64B) and 

the transverse axis (47) of the garment shell 
(62) is about 25 degrees; and 

the angle formed between the primary axis of 75 
each first attachment pad (42A,42B) and the 
transverse axis (47) of the garment shell is 
about 35 degrees. 

8. A garment especially according to any one of 20 
the preceding claims comprising: 

a garment shell (22) having a first end (28), an 
opposite second end (29), longitudinal sides 
(30A,30B) extending between the first and sec- 
ond ends (28,29), corners at the intersections 25 
of the ends and the sides, a first waist section 
(33) adjacent the first end (28), a second waist 
section (34) adjacent the second end (29), and 
a crotch section (36) between the first and 
second waist sections (33,34), the garment 30 
shell (22) defining a longitudinal axis (46) and a 
transverse axis (47); 

a pair of first attachment pads (42A.42B) at- 
tached to the first waist section (33), each of 
the first attachment pads (42A.42B) having a 35 
longitudinal axis directed generally toward the 
nearest corner of the garment shell (22) and 
forming an angle of from 25 to 45 degrees with 
the transverse axis (47) of the garment shell 
(22), each of the first attachment pads 40 
(42A.42B) comprising a loop material that has 
a loop tip orientation perpendicular to the lon- 
gitudinal axis of each first attachment pad and 
directed toward the first end (28); 
a pair of second attachment pads (44A.44B) 45 
attached to the second waist section (34), each 
of the second attachment pads (44A.44B) com- 
prising a loop material that has a loop tip 
orientation parallel to the longitudinal axis (46) 
of the garment shell (22) and directed toward so 
the first end; and 

a pair of elastic strap members (40A.40B), 
each strap member having a forward end por- 
tion (53) and a rearward end portion (54) with a 
hook patch (56) attached to each of the for- 55 
ward and rearward end portions, the hook 
patches (56) comprising a hook material and 
being releasably engageable with the first and 



second attachment pads (42A,42B,;44A,44B). 

9. The garment of any one of the preceding 
claims, wherein each of the first and/or second 
attachment pads (42A,42B;44A,44B;64A,64B) 
is attached to the garment shell (22,62) with a 
plurality of parallel lines (50,51) of adhesive. 

10. The garment of claim 9, wherein each first 
attachment pad (42A.42B) is attached to the 
garment shell (22,62) with parallel lines (50) of 
adhesive that are perpendicular to the longitu- 
dinal axis of such first attachment pad 
(42A,42B). 

11. The garment of any one of the preceding 
claims, wherein each of the first attachment 
pads (42A,42B) has a length of at least 9 
centimeters. 

12. The garment of any one of the preceding 
claims, wherein each of the second attachment 
pads has a surface area of at least 6.25 square 
centimeters. 

13. The garment of any one of the preceding 
claims, wherein the attachment between the 
hook patches (56) and the first attachment 
pads (42A.42B) has a total peel force resis- 
tance of at least about 150 grams and a total 
shear resistance of at least about 2000 grams. 

14. A garment especially according to any one of 
the preceding claims comprising: 

a garment shell (22,62) having a first end (28), 
an opposite second end (29), longitudinal sides 
(30A.30B) extending between the first and sec- 
ond ends (28,29), corners at the intersections 
of the ends and the sides, a first waist section 
(33) adjacent the first end (28), a second waist 
section (34) adjacent the second end (29), and 
a crotch section (36) between the first and 
second waist sections (33,34), the garment 
shell (22,62) defining a longitudinal axis (46) 
and a transverse axis (47); 
a pair of first attachment pads (42A.42B) at- 
tached to the first waist section (33), each of 
the first attachment pads (42A.42B) having a 
primary axis directed generally toward the 
nearest corner of the garment shell (22;62) and 
forming an angle of from 25 to 45 degrees with 
the transverse axis (47) of the garment shell 
(22,62); 

a pair of second attachment pads 
(44A,44B;64A,64B) attached to the second 
waist section (34), each of the second attach- 
ment pads having a primary axis directed gen- 
erally toward the nearest corner of the garment 
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shell (22;62) and forming an angle of from 15 
to 45 degrees with the transverse axis (47) of 
the garment shell (22,62); and 
a pair of strap members (40 A, 40 B), each strap 
member having a forward end portion (53) and 
a rearward end portion (54) with a fastener (56) 
attached to each of the forward and rearward 
end portions (53,54), the fasteners (56) at- 
tached to the forward end portions (53) being 
releasably engageable with the first attachment 
pads (42A.42B) and the fasteners (56) attached 
to the rearward end portions (54) being releas- 
ably engageable with the second attachment 
pads (44A,44B;64A,64B). 

15. The garment of claim 14, wherein: 

each first attachment pad (42A.42B) comprises 
a loop material having a loop tip orientation 
that is directed toward the first end (28) and is 
perpendicular to the primary axis that is di- 
rected generally toward the nearest corner; 
each second attachment pad (64A.64B) com- 
prises a loop material having a loop tip orienta- 
tion that is directed toward the second end 
(29) and is perpendicular to the primary axis 
that is directed generally toward the nearest 
corner; and 

the fasteners (56) attached to the forward and 
rearward end portions (53,54) of the strap 
members (40A.40B) comprise a hook material 
that is releasably engageable with the loop 
material. 

16. The garment of claim 14 or 15, wherein: 

each first attachment pad (42A,42B)comprises 
a loop material and is attached to the first 
waist section (33) with a plurality of parallel 
lines (50) of adhesive, the parallel lines of 
adhesive being perpendicular to the primary 
axis that is directed generally toward the near- 
est corner; and 

each second attachment pad (64A.64B) com- 
prises a loop material and is attached to the 
second waist section (34) with a plurality of 
parallel lines of adhesive, the parallel lines of 
adhesive being perpendicular to the primary 
axis that is directed generally toward the near- 
est corner. 

17. The garment of any one of claims 14 to 16, 
wherein: 

each first attachment pad (42A.42B) comprises 
a loop material having a loop tip orientation 
that is directed toward the first end (28) and is 
perpendicular to the primary axis that is di- 
rected generally toward the nearest corner, 
each first attachment pad (42A.42B) being at- 
tached to the first waist section (33) with a 



plurality of parallel lines (50) of adhesive that 
are perpendicular to the primary axis that is 
directed generally toward the nearest corner; 
each second attachment pad (64A.64B) com- 

5 prises a loop material having a loop tip orienta- 

tion that is directed toward the second end 
(29) and is perpendicular to the primary axis 
that is directed generally toward the nearest 
corner, each second attachment pad 

to (64A.64B) being attached to the second waist 

section (34) with a plurality of parallel lines of 
adhesive that are perpendicular to the primary 
axis that is directed generally toward the near- 
est corner; and 

75 the angle formed between the primary axis of 

each second attachment pad (64A.64B) and 
the transverse axis (47) of the garment shell 
(62) is less than the angle formed between the 
primary axis of each first attachment pad 

20 (42A.42B) and the transverse axis (47) of the 

garment shell (62). 

18. A garment (70) comprising: 

a garment shell (22) having a first end (28), a 
25 second end (29), longitudinal sides (30A.30B) 

extending between the ends (28,29), corners at 
the intersections of the ends and the sides, a 
first waist (33) section adjacent the first end 
(28), and a second waist section (34) adjacent 
30 the second end (29), the garment shell (22) 

defining a longitudinal axis and a transverse 
axis; 

a pair of first hook patches (72A.72B) attached 
to the first waist section (33), each first hook 

35 patch (72A,72B) having a longitudinal axis di- 

rected generally toward the nearest corner and 
forming an angle of from 25 to 45 degrees with 
the transverse axis of the garment shell (22); 
a pair of second hook patches (74A.74B) at- 

40 tached to the second waist section (34); and 

a pair of strap members (76A.76B), each strap 
member having opposite faces (78,79) with at 
least one face (78) comprising a loop material, 
the first and second hook patches 

45 (72A,72B;74A,74B) being releasably engagea- 

ble with the loop material. 

19. The garment of claim 18, wherein each second 
hook patch (74A.74B) has a longitudinal axis 

so directed generally toward the nearest corner 

and forming an angle of from 15 to 45 degrees 
with the transverse axis of the garment shell 
(22). 

55 20. A garment (80)comprising: 

a garment shell (22) having a first end (28), a 
second end (29), longitudinal sides (30A.30B) 
extending between the ends (28,29), a first 
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waist section (33) adjacent the first end (28), 
and a second waist section (34) adjacent the 
second end (29), the garment shell (22) defin- 
ing a longitudinal axis and a transverse axis 
and comprising: 5 
a substantially liquid permeable bodyside liner 
(25); 

an absorbent core (26); and 
a substantially liquid impermeable backing 
sheet (24) attached to the bodyside liner (25) w 
and sandwiching the absorbent core (26) there- 
between, at least the bodyside liner (25) and 
the backing sheet (24) defining a pair of first 
slots (82A.82B) formed in the first waist section 
(33) and a pair of second slots (84A.84B) 75 
formed in the second waist section (34), each 
first slot (82A.82B) having a longitudinal axis 
intersecting the first end (28) and the nearest 
longitudinal side and forming an angle of from 
25 to 45 degrees with the longitudinal axis of 20 
the garment shell (22), each second slot 
(84A.84B) having a longitudinal axis intersect- 
ing the second end (29) and the nearest lon- 
gitudinal side and forming an angle of from 15 
to 45 degrees with the longitudinal axis of the 25 
garment shell (22); 

a pair of strap members (76A,76B), each strap 
member having a looped face (78) comprising 
a loop material and an opposite face (79), each 
strap member (76 A, 76 B) further having a for- 30 
ward end portion (53) and a rearward end 
portion (54) with a hook patch (88) attached to 
each of the forward and rearward end portions 
(53,54), the hook patches (88) comprising a 
hook material and being releasably engageable 35 
with the loop material of the looped face (78). 
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